Epidermal growth factor receptor-stimulated activation of phospholipase Cgamma-1 promotes invasion of head and neck squamous cell carcinoma.
Lymph node metastasis and local invasion of head and neck squamous cell carcinoma (HNSCC) is associated with a poor prognosis. However, little is known about the factors governing tumor cell invasion in HNSCC. Phospholipase Cgamma-1 (PLCgamma-1) contributes to tumor cell invasion in experimental systems when activated by the epidermal growth factor receptor (EGFR). We hypothesized that EGFR overexpression in HNSCC mediates invasion via PLCgamma-1. On EGFR ligand stimulation, phosphorylation of PLCgamma-1 increased in all of the HNSCC cell lines tested (4 of 4). In the presence of EGFR-specific tyrosine kinase inhibitor (PD153035) or an anti-EGFR antibody (C225), PLCgamma-1 activation was abrogated indicating that PLCgamma-1 was downstream of EGFR. Blocking cellular PLC with an inhibitor (U73122) reduced inositol phosphate turnover in all of the HNSCC cell lines examined, and treatment with the PLC inhibitor or antisense oligonucleotides targeting PLCgamma-1 significantly reduced in vitro invasiveness of HNSCC cell lines through Matrigel. To determine the clinical relevance of these findings, we compared levels of PLCgamma-1 in tumor and paired normal tissue from 33 patients with HNSCC. PLCgamma-1 levels were significantly higher (P < 0.0001) in the tumors compared with the normal mucosa of HNSCC patients. Levels of activated PLCgamma-1 were analyzed in 20 patients. Tumors expressed higher levels of phosphorylated PLCgamma-1 compared with normal adjacent mucosa (P = 0.05). Thus, PLCgamma-1 may mediate invasion and metastasis downstream of EGFR in HNSCC.